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where the asterisk denotes complex conjugation and + = i͐ 0 +ϱ F k ͑rЈ , r͒kdk with
As defined in the paper, ١ 0 , ١Ј, and ١ denote gradients over the variables r 0 , rЈ, and r, respectively. It is easy to show, ١ 0 ͉rЈ − r 0 ͉ =−١Ј͉rЈ − r 0 ͉ and ١ 0 ͉r − r 0 ͉ =−١͉r − r 0 ͉. Hence, we have
Therefore, F k ͑rЈ , r͒ can be rewritten as a surface integral based on Gauss's theorem,
It has to be pointed out that here we must treat r 0 as a free variable when performing ١ 0 , and then fix r 0 on surface S for surface integral. In the planar geometry, we obtain ͓1͔ ͑⌬z Ͼ 0͒
and G k ͑out͒ ͑rЈ , r 0 ͒ = ͓G k ͑in͒ ͑rЈ , r 0 ͔͒ * by replacing r = ͑x , y , z͒ with rЈ = ͑xЈ , yЈ , zЈ͒, with Ј, and ͑u , v , w͒ with ͑uЈ , vЈ , wЈ͒, where ⌬x = x − x 0 , etc. Furthermore, ͑͒ = 1 for ͉͉ Ͻ 1 and 0, otherwise, sgn͑k͒ = 1 for k Ͼ 0 and −1 for k Ͻ 0, = ͱ u 2 + v 2 , and w = ͱ ͉k 2 − 2 ͉. Here, we assume that the source is above the measurement plane z 0 = 0. Because dS = dx 0 dy 0 and −n 0
It is easy to show F k ͑rЈ , r͒ * = F k ͑rЈ , r͒. Therefore, F k ͑rЈ , r͒ is real. In the spherical geometry, we obtain ͑k Ͼ 0͒ ͓2͔ 
and G k ͑out͒ ͑rЈ , r 0 ͒ = ͓G k ͑in͒ ͑rЈ , r 0 ͔͒ * by replacing n by nЈ, where j l ͑·͒ is the spherical Bessel function of the first kind, h l ͑2͒ ͑·͒ is the spherical Hankel function of the second kind, and P l ͑·͒ is the Legendre polynomial. Furthermore, nЈ = rЈ / r, n 0 = r 0 / r 0 , and n = r / r. Because dS = r 0 2 d⍀ 0 and −n 0 S · ١ 0 = ‫ץ‬ / ‫ץ‬r 0 ͑n 0 S is along −r 0 ͒, we rewrite Eq. ͑13͒ as
Then, substituting G k ͑out͒ ͑rЈ , r 0 ͒ = ͓G k ͑in͒ ͑rЈ , r 0 ͔͒ * and Eq. ͑15͒ into the above equation gives
Here, m l 2 ͑kr 0 ͒ = j l 2 ͑kr 0 ͒ + n l 2 ͑kr 0 ͒, where n l ͑·͒ denotes the spherical Bessel function of the second kind. Therefore, F k ͑rЈ , r͒ is real.
In cylindrical geometry, we denote rЈ = ͑Ј , Ј , zЈ͒, r = ͑ , , z͒, and r 0 = ͑ 0 , 0 , z 0 ͒. In this case, we obtain ͑k Ͼ 0͒ ͓1,3͔
G k ͑in͒ ͑r,r 0 ͒ = 1 4
